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2 Hilbert Tikhonov
$X,$ $Y$ Hilbert , $L:Xarrow Y$ . $F\in Y$
$Lf=F$ . , $\alpha$ , Tikhonov $J_{\alpha}(f)=$
$\alpha\Vert f\Vert_{X}^{2}+\Vert Lf-F\Vert_{Y}^{2}$ $f_{\alpha}\in X$ , $(\alpha I+L^{*}L)f_{\alpha}=L^{*}F$
[14]. $X$ , .
1. $X,$ $Y$ Hilbert , $L$ : $Xarrow Y$ .
$X$ $K(p, q)$ . , $Lf=F$ , $\alpha$
Tikhonov $f_{\alpha}$ ,
$f_{\alpha}(q)=(F, LK_{\alpha,q})_{Y}$
. , $K_{\alpha,q}(p)=K_{\alpha}(p, q)$
$\alpha K_{\alpha}(p, q)+(LK_{\alpha}(\cdot, q),$ $LK(\cdot,p))_{Y}=K(p, q)$
.





$K_{\alpha,q}=K_{\alpha}(\cdot, q):=(\alpha I+L^{*}L)^{-1}K_{q}$ , $f_{\alpha}(q)=(F, LK_{\alpha,q})_{Y}$ , $K_{\alpha,q}$





$=\alpha K_{\alpha}(p,$ $q)+(LK_{\alpha}(\cdot,$ $q),$ $LK($ ., $p))_{Y}$
.
3 Tikhonov Laplace
$w(t)$ $t>0$ . $t\geq 0$ , $f(0)=0$
$\Vert f\Vert_{H_{w}}^{2}:=\int_{0}^{\infty}|f’(t)|^{2}w(t)dt<\infty$
$f$ $H_{w}$ . $H_{w}$
$K(s,t)= \int_{0}^{\min(\epsilon,t)}w(\xi)^{-1}d\xi$
Hilbert . , $p>0$ $u(p)$ ,
$L_{u}^{2}:=L^{2}((0, \infty), u(p)dp)=\{f;\int_{0}^{\infty}|f(p)|^{2}u(p)dp<\infty\}$
. , $f\in H_{w}$
$Lf(p):= p\mathcal{L}f(p)=p\int_{0}^{\infty}e^{-pt}f(t)dt$
, .
2 $([$17, 11$])$ . $w(t),$ $u(p)$
$\int_{0}^{\infty}e^{rightarrow 2pt}w(t)^{-1}u(p)dpdt<+\infty$ (3.1)
. , $\alpha,$ $t>0$ ,
$\alpha H_{\alpha}(p, t)+\int_{0}^{\infty}H_{\alpha}(q, t)\mathcal{L}[\frac{1}{w}](p+q)u(q)dq=LK_{t}(p)$ (3.2)
$H_{\alpha}(\cdot, t)\in L_{u}^{2}$ . $Lf=g$ Lkhonov
$f_{\alpha}$
$f_{\alpha}(t)=(g,$ $H_{\alpha}(\cdot, t))_{L_{u}^{2}}$ (3.3)
.
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. $f\in H_{w}$ ,
$Lf(p)=p \int_{0}^{\infty}e^{-pt}f(t)dt=\int_{0}^{\infty}e^{-pt}f’(t)dt$
,
$|Lf(p)| \leq\int_{0}^{\infty}|e^{-pt}w(t)^{-1/2}||f’(t)w(t)^{1/2}|dt\leq(\int_{0}^{\infty}e^{-2pt}w(t)^{-1}dt)^{1/2}\Vert f\Vert_{w}$ .
$\int_{0}^{\infty}|Lf(p)|^{2}u(p)dp\leq(\int_{0}^{\infty}\int_{0}^{\infty}e^{-2pt}w(t)^{-1}u(p)dtdp)\Vert f\Vert_{w}^{2}$ .




$\alpha K_{\alpha}(s, t)+(LK_{\alpha,t},$ $LK_{8})_{L_{u}^{2}}=K(s, t)$
. $L$ $s$ $H_{\alpha}:=LK_{\alpha}$ ,




3 ([17, 10]). $F\in L_{u}^{2}$ $H_{w}$ Laplace . $t>0$
.
$\mathcal{L}^{-1}F(t)=\lim_{\alphaarrow+0}\int_{0}^{\infty}pF(p)H_{\alpha}(p, t)u(p)dp$ .
, $H_{\alpha}$ $($3.2 $)$ .
, $f^{\uparrow}\not\in H_{w}$ . 2
, $g^{\uparrow}(p):=p\mathcal{L}f^{\uparrow}(p)\in L_{u}^{2}$ , $g^{\uparrow}$ $f_{\alpha}^{\dagger}=L_{\alpha}^{-1}g^{\uparrow}\in H_{w}$




, (3.1) $w,$ $u$
$w(t)= \frac{1}{(t+1)^{2}}$ , $u(p)=\exp(\begin{array}{l}1-p-\overline{p}\end{array})$
[11].
, $f\in H_{w}$ $f(0)=0$ ,
. ,
$\rho(t)=\{\begin{array}{ll}t, 0\leq t<1;2-t 1\leq t<2;0 2\leq t\end{array}$
$\rho_{\epsilon}(x):=\frac{1}{\epsilon}\rho(\frac{x}{\epsilon})$ , $x\geq 0$
.








. , exflib [7] 10 200 600
$A^{a}$ , . (3.2)
, [23] [9].
, $\alpha=10^{-100}$ $\alpha=10^{-400}$ $A^{a},$ $\epsilon=0.01$ (41)
.
1[16] , $c,$ $h$
$F(p)= \frac{1}{p(p+c)}(\frac{1}{2ph}-\frac{e^{-2ph}}{1-e^{-2ph}}I$ (4.2)
. $c=h=1$ Fig. l(a)
.
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(a) Numerical results for (4.2) in circuit the
ory
(b) Numerical results for (4.3) in a inviscous
fluid mechanics problem
$t$
(c) Numerical results for (4.4) of the longitu-
dinal impact on viscoplastic rods
(e) Numerical results for (4.6) of the Gaussian
distribution
1
(d) Numerical results for (4.5) of shock waves
in diatomic chains
(f) Numerical results for (4.7) of the waiting
time distribution in the $M/D/1$ queue









$F(p)= \frac{\exp(-2\Psi_{p})}{p}$ , $\cosh\Psi_{p}=\sqrt{1+p^{2}+p^{4}/16}$ (4.5)
Fig. l(d) .
5 [20] Gauss Laplace
$F(p)= \exp(\frac{\lambda}{\mu}\{1-(1+\frac{2\mu^{2}p}{\lambda})^{1/2}\})$ (4.6)
. $\mu=5,$ $\lambda=10^{6}$ Fig. 1(e) .
6[13] $M/D/1$ ,
$F(p)= \frac{1-r}{p-r(1-e^{-p})}$ (4.7)
. $r=0.7,0.8,0.9,0.95$ Fig. 1(f) .
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